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and, 92-93 
excitotoxicity and, 88-9] 
metabotropic 
analgesia and, 270 
Glutathione, 84 
GRB-2, 639 


Growth factors 
nociception and, 253, 255, 
257, 259-60, 266 
Growth hormone-teleasing hor- 
mone (GHRH), 433 
Guanabenz, 514-15 
Guanidino-analogue of histamine 
(IEG) 
partial agonist actions of, 3 
Guanine nucleotide binding pro- 
teins (See G proteins) 
Guanine nucleotide exchange fac- 
tor (GEF), 447 
Guanylyl cyclase, 415-16 


H 


3H-idazoxan (See Idazoxan) 
Halogenated aromatic hydrocar- 
bons, 146 
Heart failure 
angiotensin-converting en- 
zyme inhibitors and, 281, 
300 
Heme-ox ygenase, 85 
Hepatocarcinogenesis 
estrogen-induced, 203, 213- 
17, 220-22 
Heptahelical proteins, 49 1-93 
Heptahelical receptors, 446-48 
Herbimycin A, 135 
Hexestrol, 218 
Histamine 
cimetidine and 
interaction between, 4 
gastrin and, 12-14 
HIV 
drug-resistant variants, 545-67 
protease inhibitors (PR), 545- 
46, 556-64 
reverse transcriptase (RT) in- 
hibitors, 545-56 
16c-Hydrox yesterone (1 60OH- 
E1), 204, 206-7, 222 
increased risk of breast cancer 
from, 206-7 
5-HT3 receptor ion channels 
effects of alcohol on, 196 
Hydroxyzine, 235, 244-45 
Hyperbolic Hill equation, 6 
Hypertension 
angiotensin I] and, 281-82, 298 
immunoreactive clonidine-dis- 
placing substance and, 531 
(See also Antihypertensives) 
Hyperthyroid adenomas 
toxic 
mutations in G protein-cou- 
pled receptors and, 435 
Hyperthyroidism 
nonautoimmune autosomal 
dominant mutations in G 
protein-coupled receptors 
and, 435 
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Hypothalamus 
ovarian function and, 308-9 
ovarian toxicity and, 309, 311 


Idazoxan, 512, 514 
Imidazoline receptor binding pro- 
tein (IRBP), 526-28 
Imidazoline receptor binding pro- 
tein-like immunoreactivity, 
526-28 
Imidazoline receptors, 511-36 
disease, 518-19, 522 
functions, 517-18, 521-22 
non-l;, non-I2, 522-23 
pharmacology, 514-20 
receptor protein localization, 
526-28 
signal transduction, 516, 520- 
21 
structure, 523-26 
subcellular distribution, 516, 
520 
Immune regulation 
second messengers’ role in, 
132-33 
Immunosuppression, 131-54 
cannabis and, 133-42 
oxidative stress and, 133-36 
polyaromatic hydrocarbons 
and, 133, 143-46 
second messengers and, 131- 
54 
TCDD, 133, 146-53 
Immunotoxicity 
cannabinoid receptors and, 
137-42 
TCDD-induced, 146-53 
Infertility 
ovarian toxicity and, 309-26 
Inflammation 
inhibition of 
cytokine, 257 
eicosanoid, 255-57 
ion channel function in 
changes in, 260-62 
Inositol 1,4,5-trisphosphate (IP3), 
135, 481-83 
calcium regulation and, 481-83 
Insulin 
binding, 617-19 
control of protein synthesis by, 
646-47 
metabolism and 
glucose disposal and, 615- 
17 
Insulin receptor 
structure, 617 
substrates, 62 1-48 
insulin receptor substrate-! 
(IRS-1), 621-32, 642- 
48 
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phosphotyrosine-containing 
protein (PP185), 621 
ppl20, 621-22 
Vav, 622 
tyrosine kinase activation and 
autophosphorylation and, 
617-20 
Insulin signal transduction 
GRB-2 and, 639-40 
insulin receptor substrate (IRS) 
proteins and, 621-32, 
642-48 
phosphatidyl] inositol 3-kinase 
and, 634-39 
SH2 domains and, 622, 632-41 
SHPTP2 and, 640-41 
tyrosine kinase and, 617-48 
tyrosine phosphorylation sites 
in IRS proteins, 625, 628 
Interleukin, 257 
Interleukin-1 B-converting en- 
zyme (ICE), 93-94 
Interleukin-2 (IL-2), 133 
Ionizing radiation 
breast cancer and, 573, 575-77 
ovarian failure and, 312 
ISIS 2105, 2302, 2922, 117 
Ivermectin, 164 


Janus kinase, 448 
K 


Kainate receptor-ion channels 
effects of alcohol on, 196 
Ketoconazole, 246-48 
Kidney carcinogensis 
estrogen-induced, 203, 217-30 
Kinins, 253, 258-59, 265-68 
antagonists, 258-59 
neuro-, 265-68 


Langendorff preparation, 2 
Leukotriene B4, 257 
Lilopristone, 48-50, 57 
Lipid peroxidation, 85 
Loratidine, 237, 244 
Losartan, 297-300 
Lung cancer resistance protein, 
56, 176 
Luteinizing hormone (LH) 
antiprogestins and inhibition 
of, 56-62, 65 
Luteinizing hormone—chonionic 
gonadotropin (LH-CG), 
431, 439 


M 


MDR| gene, 162-77 
expression of 
normal, 168-69 
tumor, 169-70 
family, 163-65 
modulation of, 170-74 
potential transcriptional regula- 
tory elements in human, 
164 
Mechlorethamine, 170 
Melatonin 
electromagnetic field radiation 
and, 577 
Membrane fusion, 678-90 
Membrane lipids 
effect of alcohol on, 185-89, 
191 
mechanism of action of, 
186-88 
Menopause 
ovarian toxicity and preco- 
cious ovarian failure, 310 
Metabolism 
nicotine’s effects on, 604-5 
Metallothionein, 85, 
Metarhodopsin, 435-36 
Methoxydozoxan, 517 
Methylcholanthrene 
breast cancer and, 589 
MethyInitrosourea 
breast cancer and, 589 
Mifepristone (RU 486), 47-73 
antiglucocorticoid properties, 
47 
chemistry, 48-50 
clinical treatment applications, 
53-56 
contraceptive potential, 56-73 
continuous administration, 
62-65 
endometrial development 
and, 65-70 
estrogenic or antiestrogenic 
effect on endometrium, 
63-64 
intermittent administration 
dose-response effect, 62 
postcoital administration, 
72-73 
weak progestin agonist, 64 
Cushing syndrome treatment 
with, 55 
Migraine, 266, 268 
Mitochondria, 511 
Mitochondrial oxidative metabo- 
lism 
free radical formation and, 83- 
84 
Mitogen-activated protein ki- 
nases (MAPKs), 132, 447 
Mitoxantrone, 162 


Morphine 
self-administration of, 362, 366 
glucocorticoids and, 366 
Moxestrol, 218 
Moxonidine, 514, 517-19 
Multidrug resistance, 161-77 
agents that reverse, 172 
cellular alterations resulting 
from, 162 
chemosensitization and, 172- 
74 
chemotherapeutic drugs in- 
volved in, 162 
genes for, 162-77 
non-P-glycoprotein—-mediated, 
174-77 
p53 role in, 165 
P-glycoprotein expression and, 
162, 165 
phenotype, 162-63 
Multidrug-resistance-related pro- 
tein (MRP), 174-77 
Myocardial! infarction, 281, 299- 
300 
Myoinositol 1,4,5-trisphosphate 
(IP3), 482-83 


N 


Naloxone, 268 
a.-Naphthoflavone (ANF), 213- 
17 
NECA 
adenosine and, 27-29 
Nerve growth factor (NGF) 
analgesia and, 259-60, 266 
nociception and, 259-60, 266 
Neurofibrillary tangles 
oxidative stress and, 98 
Neurokinin, 265-68 
Neurotransmitter-gated ion chan- 
nels 
effects of alcohols on, 189-91, 
193-97 
AMPA receptor, 196 
ATP receptor, 195 
GABA receptor, 194 
5-HT3 receptor, 196 
kainate receptor, 196 
nicotinic ACh receptor, 193- 
94 
NMDA receptor, 195 
Nicotine 
addiction to, 597, 600-2 
cardiovascular system and, 
602-5 
endocrine system and, 602-5 
mechanisms of action of, 598— 
99 
metabolic effects, 604-5 
metabolism, 599-600 
metabolites, 605 
pharmacokinetics, 599-600 





therapeutic uses 
Alzheimer’s disease, 597, 
607-8 
attention deficit disorder, 
597, 607-9 
nicotine replacement ther- 
apy, 605-7 
Parkinson's disease, 597, 
607-8 
sleep apnea, 597, 607, 609 
Tourette syndrome, 597, 
607-9 
Nicotinic ACh receptor 
effects of alcohol on, 193-94 
Nitric oxide, 83-84, 91-92 
synaptic plasticity and, 91 
synaptogenesis and, 91 
toxicity and, 91-92 
Nitric oxide synthase (NOS), 90- 
92 
NMDA receptor ion channels 
effects of alcohol on, 195 
Nociception, 253-72 
adrenergic receptor ligands 
and, 271 
excitatory amino acids and, 
255, 269-70 
facilatory neuropeptides and, 
265-68 


inhibitory neuropeptides and, 
269 


metabotropic glutamate recep- 
tors and, 270 
modulatory neuropeptides and, 
269 
neurokinins and, 265-68 
purines and, 270-71 
Nonsteroidal antiinflammatory 
drugs (NSAIDs), 254, 256- 
57 
Noradrenaline 
dualist behavior of, 25 
Norethindrone, 49 
Nucleosides (See Antisense oli- 
gonucleotides) 


oO 


OL(1)p53, 117 
Oligonucleotide analogues (See 
Antisense oligonucleotides) 
Onapnistone, 47-51, 57, 65 
Oocytes, 307-25 
destruction of 
biomarkers for, 310-12 
long-term effects of, 323-25 
ovarian toxicity and, 309-26 
Opioid analgesics, 253, 264 
Opioid drugs, 362-65 
stress and self-administration 
of, 362 
Opioid receptor, 379-96 
5 (DOR), 379-96 


antisense oligodeoxynu- 
cleotide (ODN) stud- 
ies, 389-92 
genetic characteristics, 380- 
81 
multiple subtypes, 384-89 
structure, 38 1-84 
« (KOR), 379-80, 392-96 
pt (MOR), 379-80, 392-96 
Organochlorines 
breast cancer and, 577-80 
Osteoporosis 
cigarette smoking and, 604 
Ovarian function, 307-11 
atresia and, 308-9 
cyclicity and, 308, 311 
follicular development and, 
308-9 
Ovarian toxicity, 307, 309-26 
biomarkers for, 310-12 
chemotherapy and, 312-13 
follicle destruction, 309-10 
ionizing radiation and, 312 
mechanism of, 319-22 
cell death and, 321 
follicular metabolism and, 
320-21 
protein synthesis and, 321 
target cells and, 322 
ovotoxic chemicals, 309-10, 
312-14 
polycyclic aromatic hydrocar- 
bons and, 313 
precocious menopause and, 310 
4-vinylcyclohexene-induced, 
307, 315-26 
bioactivation of, 316-17 
detoxification, 318-19 
Ovotoxicity (See Ovarian toxic- 
ity) 
Oxidative DNA damage, 204, 
206-9 
catecholestrogens and, 208-9 
16a-hydrox yestrone and, 204, 
206-7 
Oxidative stress, 83-99, 133-36 
aging and, 87 
Alzheimer’s disease and, 97- 
98 
amytrophic lateral sclerosis 
and, 95-96 
apoptosis and, 87, 89, 136 
DNA damage from, 87 
excitotoxicity and, 88-91 
glutamate receptor—linked 
processes and, 88-89 
immunotoxicity and, 133-35 
lipid peroxidation and, 85 
necrosis and, 87-88 
neurodegeneration and, 83-99 
Parkinson’s disease and, 96-97 
reactive oxygen species and, 
84-95 
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cellular defense systems 
against, 84-85 


P 


p2l-activated kinases (PAKs), 
448 
p53 
role in multidrug resistance, 
165 
Pain 
chronic, 253-72 
nociceptive, 253-55 
relief of (See Analgesia) 
signaling 
changes in, 254-55 
chronic pain disorders and, 
255 
Parathion, 37-38 
Parathyroid hormone-parathy- 
roid hormone related pep- 
tide (PTH-PTHP), 439 
Parkinson’s disease, 83, 90, 96- 
97, 597, 607-8 
nicotine therapy for, 597, 607- 
8 


oxidative stress and, 96-97 
P-glycoproteins 
ATPase activity with, 166-67 
drug binding site on, 167 
multidmig resistance due to, 
161-77 
high-dose chemotherapy 
and, 170-71 
noncross-resistant chemo- 
therapy and, 170 
overcoming, 170-74 
protein- and gene-directed 
therapy and, 171 
structure and function, 165 
transport and binding, 166- 
8 


Pharmacological models, 3-31 
analytical pharmacology and, 
29-31 
pharmacological resultant and, 
24-29 
Pharmacological resultant, 24-29 
Phentolamine, 514, 521, 523 
Phenylethanolamine N-methyl- 
transferase (PNMT), 518 
Phenylethylamines, 512, 518 
Phosphatidylinositol (PI), 622, 
634-39 
insulin signal transduction and, 
634-39 
Phosphatidylinositol 4,5-bisphos- 
phate, 481-83, 487-501 
Phosphoinositide-specific phos- 
pholipase C (PI-PLC), 481- 
501 
G proteins regulating, 486-87 
Phospholipase Cgammai, 133-35 
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Phospholipid metabolism 
formation of free radicals and, 
83-84 
Phosphorothioate oligodeoxynu- 
cleotides, 107, 110-18 
cytokine release by, 117 
hybridization to DNA and 
RNA, 110 
interactions with proteins, 113- 
15 
in vitro cellular uptake, 111-12 
in vivo parenteral pharmacoki- 
netics, 112-13 
metabolic pathway, 111 
Phosphorylation, 472 
Pituitary 
ovarian function and, 308-9 
ovarian toxicity and, 309, 311 
Pituitary adenylyl cyclase activat- 
ing polypeptide (PACAP), 
437, 439 
Platelet-derived growth factor re- 
ceptor, 617 
Pokeweed mitogen, 15] 
Polychlorinated biphenyls (PCBs) 
breast cancer and, 577-80, 
590-91 
Polycyclic aromatic hydrocar- 
bons (PAHs) 
breast cancer and, 580-81, 589 
immunotoxicity caused by 
alterations in calcium ho- 
meostasis and, 133, 
143-46 
ovarian toxicity and, 310, 313 
Potassium channels 
cardiac 
astemizole and, 244 
nonsedating antihistamines 
and, 233, 235-37, 239 
terfenadine and, 239 
Prednisone, 170 
Procarbazine, 170 
Progesterone, 47-73, 308 
antagonists, 51-52 
functions before embryo im- 
plantation, 56 
Prostacyclin, 256-57 
Prostaglandins, 256-57 
Protease activation 
formation of free radicals and, 
93-95 
Protease inhibitors 
HIV drug-resistant mutations, 
545—46, 556-64 
active site mutants, 558, 
561-63 
cleavage site mutants, 564 
nonactive site mutants, 563- 
64 
Protein kinase 
A (PKA) , 139, 447 
C (PKC), 132-33, 481-84 


diacylglycerol and regula- 
tion of, 483-84 
C-a (PKC-a), 115, 117 
Protein perturbation, 660-67 
genetic approaches to, 661-63 
nongenetic approaches to, 663- 
67 


Proteins 
cytoplasmic, 673-75 
effect of alcohol on, 185, 189- 
90 
exocytosis and, 675-86 
calcium triggering and, 680- 
83 
priming and, 678-80 
vesicle docking and, 675-78 
vesicle fusion and, 683-86 
plasma membrane, 67 1-73 
vesicle-associated, 667-71 
Protein tyrosine kinase (PTK)- 
linked receptor 
disruption by toxic substances, 
132-36 
Protein tyrosine phosphatases 
(PTPs), 136 
Proteolysis 
oxidative stress and, 87-89, 94 
Pulmonary hypertension 
cyclic nucleotide phosphodi- 
esterases and, 404 
Purines 
analgesia and, 270 


Q 


Quinone, 84 
Quinonoid metabolites, 209-10 


R 


RAB3, 669-70 
Rabphillin 3a, 670 
Radiation 
ionizing, 573, 575-77, 587 
nonionizing, 573 
Reactive oxygen species (ROS), 
84-95 
cellular defense systems 
against, 84-85 
DNA damage from, 87 
proteolysis and, 87-89, 94 
Receptor conformation, 433, 435- 
37 
Receptor heterogeneity 
opioid, 379-96 
evidence for multiple sub- 
types, 384-89 
possible mechanisms for, 
392-96 
Receptors, 2-29, 4-48, 50-53 
distributin of 
Ka estimation and, 9-11 
glucosteroid, 47 


progesterone, 48, 50-53 
isoforms of, 52-53 
steroid, 52 
two-receptor systems, 17-24 
Receptor tyrosine kinases 
(RTKs), 448 
Renin angiotensin system, 28 1- 
300 
Reserpine, 585, 587 
Restenosis 
cyclic nucleotide phosphodi- 
esterase 
inhibitors to prevent, 419 
Reverse transcriptase inhibitors, 
545-56 
drug-resistant HIV mutations, 
545 
nonnucleoside inhibitor form 
of (NNIs), 546-56 
drug resistance to, 550-52 
nucleoside analogues (NIs), 
546, 552-56 
Rhodopsin, 442-44 
Rilmenidine, 517 
RNA 
antisense oligonucleotide thera- 
peutics and, 108-21 
hybridization of phos- 
phorothioate oligonu- 
cleotides to, 110 
Rolipram, 413-14 
Rostral ventrolateral medulla 
(RVL), 512, 517-18 
RU 486 (See Mifepristone) 


S 


Second messengers 
immunosuppression from toxic 
substances and, 131-54 
role in immune regulation, 
132 
Secretin, 439 
Self-administration 
anabolic-androgenic steroids 
and, 335-39, 350 
drug-abuse vulnerability and, 
361-73 
aggression and, 363-65 
amphetamine, 361 
cocaine, 361 
corticosterone, 365-72 
dopaminergic neurons and, 
359, 367-72 
environment and, 360-61 
nicotine, 601 
morphine, 361 
novelty and, 361 
stress and, 359-61, 363-73 
SERCAs, 145-46, 152 
SH2 domains 
insulin signal transduction and, 
622, 632-41 





Signal transduction 
adenyl cyclases and, 461-76 
disruption by toxic substances, 
132-54 
calcium signaling and, 132 
G protein-regulated path- 
ways and, 132, 136-42 
oxidative stress and, 133-36 
PTK-linked receptors and, 
132-36 
G protein-mediated, 429-48 
heptahelical receptors and, 
446-48 
I, imidazoline receptors and, 
514-19 
I2 imidazoline receptors and, 
519-22 
insulin, 615-48 


(See also G protein-coupled re- 


ceptors, Insulin signal 
transduction) 

Signal transduction and activa- 
tors of transcription (STAT) 
pathway, 448 

Sleep apnea 

nicotine therapy for, 597, 607, 
609 
Smoking 
breast cancer and, 580-81 
(See also Nicotine) 
Smoking cessation 
nicotine replacement therapy 
and, 597, 605-7 

Sodium butyrate, 164 

Somatostatin, 268 

Sprague-Dawley rats, 207, 313 

Steroids 

neuroactive, 347-50 

(See Anabolic-androgenic ster- 
oids, Estrogen, Progester- 
one) 

Stress 

drug abuse and, 359-73 
aggression and, 362-65 
environment and, 359-61 
interaction with glucocorti- 

coids and dopamine 
and, 368-73 
novelty and, 361 
prenatal, 364 
vulnerability to, 363-65, 
368-72 

Stress-activated protein kinases, 

134, 447 


Superoxide dismutase (SOD), 84, 


94-96 
SOD-1 mutations 
amytrophic lateral sclerosis 
and, 95-96 
Synaptobrevins, 667-68 
Synaptogamins, 668 
Synaptophysins, 669 
Synapsins, 671 


i 


Tau 
polymerization of 
oxidative stress and, 97- 
98 
Taxol, 162 
TCDD 
antiestrogenic properties of, 
579 
aryl hydrocarbon (AH) recep- 
tor protein and, 39-40 
immunotoxicity caused by, 
133, 146-53 
Ah receptor function and, 
147-48, 153 
alterations in calcium ho- 
meostasis and, 133 
suppression of B-cell func- 
tion and, 146-53 
increased catecholestrogen for- 
mation and, 206 
liver carcinogenesis and 
estrogens and, 213-17 
Teniposide (VM-26), 162 
Terfenadine, 233-34, 237-42 
block of potassium channels 
by, 239 
cardiac arrythmias and, 233, 
237-42 
drug interactions and, 240~ 
42, 246-48 
torsades de pointes, 233, 
234-42 
ketoconazole with, 246-48 
Testosterone (See Anabolic-an- 
drogenic steroids, testoster- 
one) 
2,3,7,8-Tetrachlorodibenzo-p-di- 
oxin (See TCDD) 
A?-Tetrahydrocannabinol, 137- 
42 
Thiocetamide 
cytochrome P450-catalyzed 
metabolism of, 38-39 
Thiomides 
cytochrome P40-catalyzed me- 
tabolism of, 38-39 
Thyroid-releasing hormone 
(TRH), 433, 440-41, 
445 
Thyroid-stimulating hormone 
(TSH), 431, 435-35, 439, 
441-42, 445 
Thyrotropin-releasing hormone, 
490 
Tobacco 
addiction to, 597 
(See also Nicotine, Smoking, 
Smoking cessation) 
Torsades de pointes 
antihistamines and, 233, 235- 
37, 246-49 
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drug interactions with, 246~ 
48 
terfenadine, 233, 237, 246- 
49 
Tourette’s syndrome 
nicotine therapy for, 597, 607, 
609 
Toxic exposures 
disruption of signal transduc- 
tion from 
calcium signaling, 132-33, 
143-46 
G protein-regulated path- 
ways, 132 
immunosuppression by, 
131-54 
PTK-linked receptors, 132, 
136-42 
Toxicity 
ovarian (See Ovarian toxicity) 
Tumor necrosis factor, 257, 134 
a, 134 
Tyrosine phosphorylation 
insulin binding and 
activation by autophosphory- 
lation and, 617-20 
SH2 domains and, 622, 632- 
41 
sites in IRS proteins, 625, 
628 


U 


Ulcerative colitis 
nicotine therapy for, 607-8 
Uric acid, 85 


Vv 


Vanilloids, 262-64 
Vascular disease 
cyclic nucleotide phosphodi- 
esterases and, 404 
Vascular smooth muscle, 28 l— 
83, 288, 403-23 
cyclic nucleotide phosphodi- 
esterase 
inhibitors, 406, 408-23 
isozymes, 403-8, 419-20 
Vasopressin, 440 
Ventral tegmental area 
drug self-administration and, 
362-63 
Ventricular arrhythmia 
nonsedating antihistamines 
and, 233-49 
Ventricular remodeling 
angiotensin and, 281, 299- 
300 
Verapamil, 172-73 
Vibrio parahaemoyticus, 111 
Vinblastine, 162, 164, 170 
Vincristine, 162, 169, 170 
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Vinpocetine, 406, 408-9 detoxification, 318-19 Xx 
Vinyl chloride mechanism of, 319-22 
breast cancer and, 588 protein sysnthesis and, Xanthine oxidase, 92-95 
4-Vinylcyclohexene (VCH) 321 
ovarian toxicity from, 307, repeated exposure, 323 
315-26 transplacental exposure, Xenobiotics 


bioactivation, 316-17 323 breast cancer and exposure to, 
cell death, 321-22 Vitamin E, 84 203-4 


Xenobiotic response elements, 
147 
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